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[DOCUMENT TITLE] scope of claim for patent 
[Claim 11 

An image data collection system comprising: 

an image data collecting means configured to collect image data from an object to be 
examined; 

a heart rate recording means configured to measure a temporal change of heart rate of 
the object after a prescribed action and recording the measured heart rate; 

a resolution predicting means configured to predict a temporal change of resolution in 
the image data after the prescribed action based on the temporal change of heart rate 
rec rded by the heart rate ec rding means; 

a site of interest designating means for designating a site of interest in the object; and 

an image data collection controlling means configured t.> adjust an image data 
collecting position of the image data collecting means to make the site of interest as a 
target of the image data collecting at a suitable lime for collecting the image data when 
the time resolution predicted by the time resolution predicting means is in a desired 
range. 

[Claim 2] 

The image data collection system according to claim 1, characterized in further 
comprising: 

a projected image obtaining means configured to obtain a projected image of the 

display controlling means configured to display the projected image and a marker 
that indicates an estimated site set as the target for controlling image data at a suitable 
time for collecting the image data on the display means; and 

an operating means for an operator to input a command to relatively move the 
projected image and the marker on the display means, 
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wherein, when the command is inputted, the display controlling means displays the 
projected image and the marker while mot ing them relali\el> on the display means 
according to the command, and the site of interest designating means designates the site 
of the object corresponding to the position of the marker as the site of interest on the 
projected image after the relative moving. 

[Claim 3] 

The image data collection system according to claim 2. characterized in further 
comprising: 

a resolution gt i] i nine i i i ired I lea hit n graph that 
indicates a temporal change of the resolution on coordinates defined by a time axis and 
a resolution axis; 

wherein the display controlling means superimposes the resolution graph with the 
projected image on the display means, and adjusts relative position, direction and scale 
of the projected image and the time axis on the display means such that a lime at which 
the site of the object equivalent to the position of a point in the resolution graph on the 
projected image is to be set as the target of the image data collecting corresponds with a 

le equivalent to the rdinat he ] i time axis in a 1 point 
the resolution graph. 

[Claim 4] 

The image data collection system of any one of claims 1-3, wherein the prescribed 
action is the start of breath holding by the object. 



[DOCUMENT TITLE] SPECIFICATION 

[TITLE OF INVENTION] IMAGE DATA COLLECTION SYSTEM 
[TECHNICAL FIELD] 

[0001] The present invention relates to an image Jala collection system and particularly 
relates to an image data collection .system which reduce motion artifact caused by a 
heartbeat in a cardiac area. 

[BACKGROUND AK I ] 

\i*m:\* lien imavc data i- o.ikvU-d Ihw the beau area of an object to be examined and 
an image is reconstructed based on the data, the mage quality is dcgiadcd by cardiac 
motion artifact caused by a heartbeat and respirator)' motion artifact caused by a thorax 
motion associated with respiration. 

1 0003 [Conventionally, a scanning method called electrocardiographic synchronous 
scanning or ECG (electro cardio gram) is available in which electrocardiographic data is 
obtained to 'educe heartbeat motion artilaet. and then image data is collected and an 
image is revvii-imvleJ based on the .lata in synelmmi/atism with a heartbeat or with a 
phase shift relative to a heartbeat i for example. Patent document I ). For example, 
according to segment reconstruction which is a kind ofcardiographic synchronous 
scanning, based on cardiography data recorded with image data, image data eolleeted in 
a diastole during which cardiac motions are relatively few is extracted and an image is 
reconstructed according to the data, so that an image can be obtained with a preferable 
lime resolution and less cardiac motion artifact. During the collection of image data, 
image data collection conditions such as a scanning speed are set and fixed according to 
the heart rate of an object to be examined. Thus it is desirable to stabilize the heart rate 
to keep the high quality of an obtained image. 

joi'ii ! 1 1 1 1 order to prevent respirator, motion aititact. the object is gcneially caused i. . 
hold his/her breath to prevent a thorax motion during the collection of image data. 

| Patent document 1 1 Japanese Patent Application Laid-Opcn No. 2000- 1 894 1 2 

[DISCLOSURE OF THE INVENTION] 
[Problems to be Solved] 

[0005]However, in many cases, when the object holds l^er breath, the heart rate 
tends to fluctuate more than a resting pulse rate. Although fluctuations in heart rate due 
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to breath holding vary among individuals, the fluctuations vary, in any event, the time 
resolution of an image ohtained ill t n li gi iph ' nehronous scanning, for example, in 
the case of image data collection condition.-, set suitably lor a resting heart rate, when 
the heart rate during the collection ol image ilala is almost equal lo the resting heart rate, 
an image obtained tindei the image data collection conditions has a preferable and 
constant time resolution. In reality, however, the heart rate during the collection of 
image data deviates from the resting heart rate, and thus a satisfactory image cannot be 
obtained under image data collection conditions suitable for the resting heart rate. 

[0006]The present invention is devised in view of such circumstances. An object of the 
present invention is to provide an image data collection system whereby preferable 
image data can be obtained even when the heart rate of an object to be examined 
fluctuates during the collection of image data. 

[Means to Solve the Problems] 

[0007] In order to attain the object, an image data collection system according to the 
present invention is comprising: an image data collecting means configured to collect 
image data from an object to be examined, a heart rate recording means configured to 
measure a temporal change of heart one of the object after a prescribed action and 
recording the measured heart rate, a resolution predicting means configured to predict a 
temporal change of resolution in the image data after the prescribed action based on the 
temporal change of heart rate recorded by the heart rate recording means, a site of 
interest designating means for designating a site of interest in the object; and an image 
data collection controlling means configured to adjust an image data collecting position 
of the image data collecting means to make the site of interest as a target of the image 
data collecting at a suitable time for collecting the image data when the time resolution 
predicted by the time resolution predicting means is in a desired range. 

[0008] Preferably, the image data collection system is further comprising: a projected 
image obtaining means configured to obtain a projected image of the object, display 
controlling means configured to display the projected image and a marker that indicates 
an estimated site set as the target for ci mtrolling image data at a suitable time for 
collecting the image data on the display means: and an operating means for an 
operator to input a command to relatively move the projected image and the marker on 
the display means, wherein, when the command is inputted, the display controlling 
means displays the projected image and the marker while moving them relatively on the 
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display means according to the command, and the site of interest designating means 
designates the site ot she object corresponding to the position oi'lhe marker as the site of 
interest on the projected image alter the relative moving. 

|000')| furthermore, the image Jala eollcction -.tcm is further comprising: a resolution 
graph creating means configured to create a resolution graph that indicates a temporal 
change of the resolution on coordinates defined by a time axis and a resolution axis, 
wherein the display controlling means superimposes the resolution graph with the 
projected image on the display means, and adjusts relative position, direction and scale 
oi'lhe projected image and [he time axis on ihe display means such that a time al which 
the site of the object equivalent to Ihe position of a point in the resolution graph on the 
projected image is to be set as the target of the image data collecting corresponds with a 
lime equivalent to the coordinates of the point on the time axis in a plurality of points on 
the resolution graph. 

[0010] An example of the prescribed action is the start of breath holding by the object. 
[Effect of the Invention] 

1 00 1 1 [According to the present invention, changes of heart rate of an object are 
estimated during the collection of image data, and Ihe collection of image data is 
controlled accordingly . so tliat image data can be collected. 

[BEST MODE FOR CARRYING OUT THE INVENTION] 

[001 2]The following will describe preferred embodiments of an image data collection 
system of the present invention in accordance with the accompanying drawings. 

| I I [ < i I 1 I 1 [ I I I 1 ! 11 1 til I 

according to an embodiment of the present invention. As shown in FIG. 1, the image 
data collection s> stem I D is mainly made up of a scanner 2d lor collecting scanning (tula 
from an object to be examined 1 , and a controller 50 for controlling the overall image 
data collection system 10 and the arithmetic operations of data Ian ing been collected by 
the scanner 20. 

[0014]The scanner 20 can be any type as long as scanning data is collected from the 
object 1. Devices using X-rays, infrared rays, ultrasonic waves, nuclear magnetic 
resonance, positron emission, irradiation from a radioisotope, and so on are generally 
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used. The following will discuss an X-ray CT apparatus as an example. 

[0015)The scanner 20 mainly includes an X-ray generator 22 lor generating X-rays, an 
object table 2-1 on w hich the object i is laid, an object table moving device 26 for 
moving the object table 24 along the body axis (hereinafter, simply will be referred to as 
"body axis"), an X-ra> detector 28 for detecting X-rays having passed through the 
object 1, a scanner rotating device 32 for continuously rotating, about the body axis, a 
scanner body 50 including the X-ray generator 22 and the X-ray detector 28, and an 
electrocardiographic data acquisition device 36 for acquiring electrocardiographic data 
on the object 1 through electrocardiographic electrodes 34 making contact with the body 
surface of the object 1 . 

[0016]The controller 50 mainly includes a CPU 52 for controlling the overall image 
data collection system 10, a scanner control unit 54 for controlling the scanner 20, an 
image data processing unit 56 for processing image data having been obtained by the 
X-ray detector 28, an electrocardiographic data processing unit 58 for processing 

i I ii been obtained b\ tl trocardiographi i 

acquisition device 36, a data recorder 60 for storing various kinds of data, a display 62 
for displaying various images, an operation part 64 including a pointing device such as a 
keyboard, a mouse, and a trackball and input means such as a touch panel, and a bus 66 
for mediating data transmission and reception of the units in the image data collection 
system 1 0. The data recorder 60 may be a memory included or installed outside the 
controller 50, a storage device such as a magnetic disc, a device for writing and reading 
data on removable external media, and a device for transmitting and receiving data 
through an external storage device and a network, and so on. The data recorder 60 stores, 
in the CPU 52, a program for controlling the image data collection system 10. 

[0017]F1G. 2 is a flowchart showing the flow of a series of cardiac area scanning 
examinations conducted by the image data collection system 10 of the present 
embodiment. First, the object 1 is laid on the object table 24 and the scanning 
examination is started (S200). The electrocardiographic electrodes 34 are attached to the 
body surface of the object 1 to obtain electrocardiographic data on the object I (S202). 

[0018]ln order to prevent respiratory motion artifact, the object 1 has to hold his/her 
breath during the collection of image data. Thus the object 1 practices holding his/her 
breath before the collection of image data. In order to allow the object 1 to stably hold 
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his/her breath as long as possible, the object 1 preferably inhales air with a high content 
of oxygen (S204) beforehand. I his slep may he omitled in senile eases. Alter thai, the 
object I is caused to hold his/her breath (S206): meanu hile the clcclroeardiographic 
dala acquisition device 36 acquires, through the electrocardiographic electrodes 54, 
eleclroeardiographic Jala including the electrocardiographic waveform and heart rate of 
the object I (S208). The obtained electrocardiographic data is processed by the 
lecti i ita | ng unit 58 and recorded he data re ler 60 

|l)019|At the completion of the practice of holding his/her breath (N2IOi. a projected 
image of the object 1 is acquired (S2 1 2). I hen, based on Ihe electrocardiographic data 
Inn ing been obtained in S.'IW during die practice of holding hix'her breath and the 
projected image having been obtained in S212, image dala collection conditions are set 
which include an elapsed lime (called dela;. time) from a start time of breath holding to 
a start time of image data collection, a starting position of image data collection, an end 
position of image data collection, a scanning speed, and an amount of the movement of 
the object table (S214). The conditions may be automatically set by the CPU 52 
according to a predetermined program or set b\ an operator b\ means of the display 62 
1 ii . < vi hi n u 4 scrvi ig a i nte i ice. 

|0020jAs a preparation to breath bedding of the object 1 during the collection of image- 
data, the object 1 preferably inhales air with a high oxygen concentration (S216). This 
step is preferably performed in a similar manner to S204. When S204 is omitted, it is 
preferable to omit S216 as well. After that, the object I is caused to hold his/her breath 
(S2 1 8). The CPU 52 controls the scanner 20 through the scanner control unit 54, starts 
collecting image data according to the image dala collection conditions having been set 
in S2 1 4 (S220), collects the image data on the object 1 , obtains electrocardiographic 
data, and records the data in the data recorder 60. At the completion of the collection of 
image dala (S222), the object 1 is caused to slop holding his/her breath (S224). 

[002l]Since a stttin may I iS s llect im ita in several times, 

the CPU 52 decides whether the scanning examination should be completed or not 
(S226). When the scanning examination is not completed and image data is repeatedly 
collected, il is preferable to allow the object I to take a rest, before returning to S2 Id, lo 
restore his/her physical condition including a heart rate to the resting condition (S228). 

[0022]When it is decided in S226 that the scanning examination should be completed, 
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the image data processing unit 56 and the electrocardiographic data processing unit 58 
reconstruct the image based on the obtained image data and electrocardiographic data 
(S230) and record the image in the data recorder 60, so that the series of examinations is 
completed (S232). 

[0023]Some of the steps in FIG. 2 will be discussed below in detail. 

|0()24|r-'irsl. the acquisition f eleclrocard mi lata d i practice of holding 
breath (S208) will be discussed below. In S208, for example, data is obtained as shown 
in FIG. 3 which indicates fluctuations in the heart rate of the object 1 with time from the 
start of the practice of holding breath (S206). In the example of FIG. 3, the heart rate is 
about 64 (beats/minute) at the start time of the practice of holding breath. With the lapse 
«>! breath holding time, the heart rate increases, 1 he heart rate reaches about 89 after 30 
seconds from the start of the practice of holding breath. The tendency of fluctuations in 
heart rate due to breath holding greatly vary among individuals, and the heart rate does 
not al\va\ s increase in a monotonous manner bin may decrease or fluctuate with the 
lapse of breath holding time. The electrocardiographic data processing unit 58 may have 
the function of estimating fluctuations in heart rate, for example, from 30 to 40 seconds 
of breath holding time based on data on fluctuations in heart rate until 30 seconds from 
the start of the practice of holding breath, according to a technique such as a linear 
approximation method. Further, the tendency of fluctuations in hear! rate uith the lapse 
of breath holding time may be recognized with higher accuracy by repeating the steps of 
S204 to S2 1 0 several times and determining an average of the obtained data on 
fluctuations in heart rate with time. 

[0025]The following will discuss the setting of the image data collection conditions 
based on the electrocardiographic data during the practice of holding breath (S214). FIG. 
4 illustrates fluctuations in the time resolution of an image obtained by 
electrocardiographic synchronous scanning, relative to the image data collection 
conditions and the heart rate. FIG. 4 is a graph showing the relationship between the 

i i i nage when electrocardiographic synchro! 

scanning is performed using multislice 0 f according to segment reconstruction, in 
which two kinds of scan time are combined. In a range represented as A in FIG. 4, an 
image is reconstructed with scan time A. In a range represented as B in FIG. 4, an image 
is reconstructed with scan time B. The number of kinds of scan time is not limited to 
two. One or three or more kinds of scan time may be used. 
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|0():'.6[lor example, when the heart rate is 65, scan time B is more suitable than scan 
time A. An image obtained by segment reconstruction with scan time B has a lime 
resolution of about 1 50 ms. A heart rate even slightly larger than 65 reduces the time 
resolution i;he numeric \aluc increases). \\ hen the heart rale is 68. an image obtained in 
scan time H has a lime resolution ofabout "".10 ms. \\ hen the heart rate is. larger lliuu 68. 
an image obtained in scan tune B further decreases in time resolution and an image 
obtained h\ image reconstruction in sean lime A has a higher tune lesolulion. Moreover, 
when the heart rale is iareer than 83. scan time B is more suitable than scan time A. In 
this way, the time resolution of an image greatly varies with the heart rate. 

[0027]In the following explanation, regarding the object 1 whose heart rate fluctuates 
with time as shown in FIG. 3 from the start of the practice of holding breath, 
electrocardiographic synchronous scanning is performed by segment reconstruction 
according to the relationship of FIG. 4 between the heart rate and the time resolution of 
an image. It is estimated from FIG. 3 that during the collection of image data, for 
example the heart rale is about 61 at 0 seconds of breath holding time, that is. at the 
start lime of breath holding, and the heart rate is about 7-1 at 10 seconds of breath 
holding tune. As shown in FIG. 4. an image has a time resolution ofabout 140 ms at the 
heart rale ofabout 64. and an image has a time resolution ofabout 18^ ms at the heart 
rate ofabout 74. As described above, based on data on fluctuations in heart rate with 
time during the practice of holding breath, it is possible to estimate breath holding lime 
during the collection of image data and the relationship between the heart rate and the 
time resolution of an image. These relationships are illustrated in FIG. 5, which is a 
time resolution graph showing estimated fluctuations in the time resolution of an image 
relative to the breath holding, time. The heart rale may be omitted in FIG. 5. 

1 0028 1 \s is evident from IK). 5. the time resolution of an image greatly varies with the 
breath holding time. When successive!) obtain d images : . ith fluctuate in time 
resolution, a problem max oeeur in the anabsis of an image. Thus in the example of 
FIG. 5. a preferable lime resolution is expected to stabh change in a range from 8.5 to 
1 9.0 seconds (the heart rate of 74 to 80) of the breath holding lime and the range is 
recommended for the collection of image data (hereinafter, will be referred to as a 
recommended range). In other words, the image data collection conditions are 
prolcrahb set -.udi 1'ia; ;l;e c ''Icelien .a image data is started 8.5 seconds after the start 
of breath holding and the collection of image data is completed by 1 9.0 seconds after 
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the start of breath holding. Hence, in the present embodiment, the display 62 displays 
the time resolution graph of FIG. 5 and a recommended range marker R indicating the 
recommended range. Thus the operator can properly set the image data collection 
conditions with reference to the recommended range. 

[0029]The recommended range may be automatically set by the CPU 52 according to a 

< 1 II I | II 1 1 1 ! It II i I til 

breath holding time may be set by the operator and the recommended range may be 
calculated according to the set range. The display ol ihe recommended range is not 
limited to the example of FIG. 5. For example, the plot of the recommended range may 
be different front others in color, density, shape, size, and so on, or the plotted line of 
the recommended range may be displayed with a different color, density, width, and so 
on. liven when displaying onh the lime resolution graph on the display 62 without 
setting and displaying the recommended range. Ihe operator can properly set the image 
data collection conditions with reference to the time resolution graph. A short breath 
holding time is pre) in 1 i fth id i >l the object 1 . In some cases, 
the recommended range ma; be 22 to 30 seconds of the breath holding time in the 
example of FIG. 5. 

[0030|!n the case where image data is collected only w ilhin the recommended range, 
since an amount of data obtained at a time is limited, image data has to be repeatedly 
collected several times as described in S226 and S228 and the time of the scanning 
examination may be increased. However, an image with a preferable time resolution can 
be stably obtained in a well planned way, and thus the exposure dose of the object I can 
be reduced. 

[003 1] When collecting image data on a plurality of parts of the object 1 while relatively 
moving the object table 24 and the scanner body 30 in the direction of the body axis, an 
elapsed time from the start time of image data collection varies with a distance from the 
starting position of image data collection on each part. The start time is the time when 
image data is collected on each part. In other words, image data on each part is collected 
at a different breath holding lime, and thus images obtained on the respective parts have 
different time resolutions. Hence, in the present embodiment, the estimated time 
resolution of an image obtained on a part of the object 1 is clearly displayed as below: 

[0032]FIG. 6 shows an example in which the projected image P of the object 1 in S212 



and the time resolution graph G are superimposed on the screen oi the display 62. In the 
linn: h m.1iiik.ii graph G. fluctuations in estimated time resolution with lime as described 
. iIhs\ e an indicated on :i coordinate %> -Itm S| willed by the time axis and the temporal 
resolution axis. A start marker S indicates a planned start time of image date collection 

vn the c resolution graph < ■ and indicates a planned starting position of image dala 

collection mi tlx projected image I'. In other uords. image data collection is started at a 
time i oiTcspondm:- to the coordinates ol'ihe Man marker S on the time axis of the time 
re -.In! ion ernph < ,. and image data on a pari ot ihc object 1 is scheduled to he collected 
.>• ill f lime, die par! >. onespomiing In ihc posilion ol'ihe star! maiker S on the piciccled 
image P. Similarly an end marker E indicates a planned end time of image data 
collection on the time resolution graph 0 and indicates a planned end position of image 
data collection on the image data collection position of the projected image P. With 
these markers, the relationship between a part where image data is collected on the 
object 1 and the breath holding time can be indicated. In this way. on the screen of the 
display 62. the positions of the projected image P and the origin of the time axis of the 
time resolution graph G and the direction and scale of the time axis are relatively 
ailjnsUM. and the lime resolution graph G and the position ol'imagc data collection on 
the projected image P are associated w ith each other, so that an estimated time 
resolution of an image obtained on a part i>I the object 1 can lie clearly displayed. 

[0033]Furthcr, as shown in FIG. 6, an elapsed time from the start of breath holding to 
the .start tunc of image dala collection (I Oi Manning delay aiici hrcaih hokiine). a 
starting position of image data collection (ECG scanning starting position), and an end 
position of image data collection (ECG scanning end position) are preferably displayed 
on numerical display N according to the time resolution graph G and the positions of the 
start marker S and the end marker E. 

I OD.s 1 1 I hc operator operate- the operation part 64 to drag the start marker S and the end 
marker I: which are displayed on the screen of the display 01 I litis the operator can 
nunc the start mark -r S and the end marker I: relative to ihc projected image P and the 
time resolution graph G. The numerical display \ is changed according to the 
movement. Further, the operator can directly change the numerical display N by 
operating the operation part 64. 'ITie start marker S and the end marker F, arc mewed and 
display ed relative to the projected image P and the lime resolution graph G according to 
the change. 



[00 15]In (he example of FIG. 6, image data is scheduled to be collected around the 
upper end of the heart at 8.5 seconds of breath holding time. The best time resolution is 
expected at that time. This schedule is not changed even when the start marker S or the 
end marker E is moved. In the case of a particular image collection range like, for 
example. ,i run uhcic coronal y stcntuig i-. performed, it i-> paiticulurly desirable that an 
imagv obtained in tin- ima^-..- colled ion lunge h.ne :i prefciaMe time resolution. 
Fhercfore in the present embodiment, the image data collection conditions can be set so 
as to v 'licet image data in ihy image collection range at a suitable time of image data 
collection. At that time, an estimated time resolution is in a suitable range. 

|<)0>6|lii ITG. 7. an image collection range marker I indicates a suitable time of image 
data collection on the time resolution graph G and indicates a range of image data 
collection on the projected image P. In other words, at a time corresponding to the 
coordinates of the image collection range marker I on the time axis of the time 
resolution graph G, image data on a part of the object 1 is scheduled to be collected, the 
part corresponding to the position of the image collection range marker I on the 
projected image I'. An image obtained from the data is expected to have a suitable time 
resolution. As shown in FIG. 6. a point indicating the best time resolution among points 
on the lime resolution graph may be used as an image collection ratine marker and it is 
not particularly necessary to display the image collection ranee marker. 

[0037]! he operator drags, through the operation part 64, the time resolution graph G 
displayed on the screen of the display 62, so that the operator can move the time 
resolution graph G and the image range marker I relative to the projected image P. 
While the operator only sets an image collection range on the projected image P by 
pointing or the like through the operation pan <> 1. die lime rcxolulii >n graph G and the 
image collection range marker I may be moved accordingly relative to the projected 
image P. Further, the operator can directly change the numerical display N indicating 
the position ol an image collection range by operating the operation part 04. According 
to the change, the lime resolution graph G and the image collection range marker I are 
moved and displayed relative to the projected image P. I he image data collection 
marker S and the image data collection end marker E are moved according to the 
movement of the time resolution graph G and the image collection range marker 1. As 
shown in FIG. 6, some of the markers may be selected and moved. 

[0038]In the example of FIG. 7, the time resolution graph G and the image collection 
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range marker I are moved from the state of 1 Id. 6 withoni changing the position ol the 
projected image P on the screen of the display 62. The projected image P may he moved 
without changing the positions ofthe time resolution graph (j and the image collection 
range marker I on the screen ofthe display 62. In this ease, the time resolution graph G 
and the image collection range marker I are fixed on the screen of the display 62. for 
example, at the center ofthe screen. When the operator drags the projected image P, 
scrolls the image, points an image collection range, and changes the numerical display 
V the projected image P is moved and displayed relative to the time resolution graph G 
and the image collection range marker I. 

jOOWjln Ihc example ol TIG. 7. siraighi line I is displayed as the image collection range 
marker. The image collection range marker is not limited to a straight line. For example, 
the image collection range marker can be displayed as follows: a part expected to have a 
time resolution in a predetermined suitable range is displayed as a rectangle on the 
projected image P oi lite pan is displayed u ith a different brightness or color from other 
parts. Although Ihc image collection range marker I and the time resolution graph G are 
displayed in the example of FIG. 7, the display ofthe time resolution graph G may be 
omitted and only the image collection range marker may be displayed on the projected 
image P. Even in this case, it is possible to attain the purpose ofthe operator who wants 
to collect image dale in the image collection range at the suitable time of image data 
collection. 

[0040]In the examples of the time resolution graphs G shown in FIGS. 6 and 7, the 
breath holding start time is used as the origin of the time axis and the elapsed time of 
breath holding is used as time axis coordinates. The start time of image data collection 
may be used as the origin ofthe time axis and the elapsed time of image data collection 
may be used as time axis coordinates. The position of the origin of the temporal 
resolution axis and the direction and scale of Ihc temporal resolution axis may be 
properly adjusted such thai estimated fluctuations in lime resolution with time can be 
easily read. For example, in FIGS. 5, 6 and 7, the time resolutions are used as temporal 
resolution axis coordinates. Thus as the number of numeric values increases in the 
direction ofthe temporal resolution axis, the time resolution decreases. In contrast, for 
example, when the reciprocals of time resolutions are used as temporal resolution axis 
coordinates, the time resolution improves as the number of numeric values increases in 
the direction of the temporal resolution axis. 
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[0041]When image data is collected (S220), the CPU 52 controls the scanner 20 
through the scanner control unit 54 such that image data is collected according the 
sellings ,>r the image daw collection start time and image data collection Marling 
position which are indicated by the image data collection start marker S and the image 

1 1 ! II 1 I 1 1 I I id | S i 1 I I I 1 ! 1 

the image data collection end marker E. First the position of the object table 24 is 
adjusted such that image data is collected on die image data collection starting position 
of the object 1 it i I it i IK' I irt time. For example, the image data 
collection starting position of the object 1 and the image data collection position of the 
scanner body 30 may be aligned with each other before the start of breath holding 
(S21 8) and after the start of breath holding, image data collection may be started at the 
image data collection start time and the movement of the object table 24 may be started. 
Further, the image data collection starting position of the object 1 and the image data 
collection position of the scanner body 30 may be aligned with each other at the image 
data collection start time by aligning, for example, a part of the object 1 and the image 
data collection position of the scanner body 30 before the start of breath holding, and 
starting the movement of the object table 24 at the breath holding start time. The part is 
indicated by a point indicating the breath holding start time on tin time res< Ii i >n t aph 
G in FIG. 6 or 7. 

[0042]During the collection of image data, the object table 24 is moved at a speed 
kee ping the relationship between the elapsed time of breath holding and the image data 
collection target part shown in FIG. 6 or 7. Thus the image collection range of the 
object 1 matches with the image data collection position of the scanner body 30 at the 
suitable time of image data collection and the range becomes a target of image data 
collection. The image data collection end part of the object 1 matches with the image 
data collection position of the scanner body 30 at the image data collection end time. 
The image data collection is completed thus (S222). 

[0043]ln the above embodiment, the object 1 and the scanner body 30 are relatively 
moved during the collection of image data. Image data may be collected by non-helical 
scan in which the object 1 and the scanner body 30 are not relatively moved. In this case, 
the image data collection start marker S and the image data collection end marker E are 
not necessary. Before the start of breath holding, a part of the object 1 and the image 
data collection position of the scanner body 30 are aligned with each other. The part of 
the object 1 is indicated by the image collection range marker. After the start of breath 
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holding, image data is collected at a breath holding time indicated by the image 
collection range marker. 

[0044]The method of moving the image data collection position of the scanner body 30 
to change the image data collet tion part of the object I is not limited to the movement 
of the object table 24, I he object table 24 may be fixed and the scanner body 30 may be 

loved. Alternative the im tot llection positioi ( 1 i canner bo m b 
moved. 

|()(M5|ln the above embodiment, fluctuations in heart rate when the object 1 holds 
his/her breath are analyzed. For example, fluctuations in heart rale are recorded when 
administering a medicine to the object 1 or stimulating the object 1, and fluctuations in 
heart, rate and the time resolution ol an obtained image at the administration of the 
medicine and the stimulation may be estimated during image data collection. 

[BRIEF DESCRIPTION OF THE DRAV/rNGS] 

[0046] 

[FIG. 1]FIG list i i ii n dural diagram showing an embodiment of an image 
data collection system according to the present invention: 

[FIG. 2JFIG. 2 is a flowchart showing the flow of a series of cardiac area scanning 
examinations conducted by the image data collection sy stem of FIG. 1: 

[FIG. 3]FIG. 3 is a graph showing an example of fluctuations in the heart rate of an 
object to be examined with time after the start of practice of breath holding; 

[FIG. 4]FIG. 4 is a graph showing the relationship among the time resolution of an 
image obtained by electrocardiographic synchronous scanning, image data collection 
conditions, and a heart rate: 

[FIG. 5]FIG. 5 is a time resolution graph io' i_ nnatcd fluctuations in the time 
resolution of an image relative to a breath holding elapsed time; 

[FIG. 6]FIG. 6 is a diagram showing an example in which the projected image of the 
object and the time resolution graph are superimposed on the screen of a display; and 
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[FIG, 7]FIG. 7 is a diagram showing an example in which the time resolution graph of 
FIG. 6 is moved and displayed. 

[DESCRIPTION OF THE SYMBOLS] 

[0047] 

1 object , 10 image data collection system,20 scanner, 22 X-ray generator, 24 object 
table, 26 object table moving device , 28 X-ray detector, 30 scanner body, 32 scanner 
rotating device, 34 electrocardi rapli It ;(> ckxirtK\irdiographic data 

acquisition device, 50 controller, 52 CPU , 54 scanner control unit, 56 image processing 
unit, 58 electrocardiographic data processing unit , 60 data recorder, 62 display, 64 
operation part, 66 bus, E image data collection end marker, G time resolution graph, I 
image collection range marker, N numerical display, P projected image, R 
recommended range marker, S image data collection start marker 
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| DOC I MI-NT llil I| \bslracl 
[Summary] 

| Problems to be Solved) 1 he present invention provides an image data eoiieelion system 
whereby preferable image data can be obtained even when the heart rate ol an object to 
be examined fluctuates dm ing the collection of image data. 

[Means to Solve the Problems] The image data coo ; o, >n ? mm compris is n 
image data collecting means configured to collect image data from an object to be 
examined, a heart rate recording means configured to measure a temporal change of 
heart rate of the object after a prescribed action and recording the measured heart rate, a 
resolution predicting means configured to predict a temporal change of resolution in t lie- 
image data after the prescribed action based on the temporal change of heart rate 
recorded by the heart rate recording means, a site of interest designating means for 
designating a site ol'inleresi in the object: and an image data collection controlling 
means configured lo adjust an image data collecting position of the image data 
collecting means to make the site ol interest as a target of the image data collecting at a 
suitable lime for collecting the image data when the time resolution predicted by the 
time i tion prcd t 1 > „ is is in a desired range. 



[Representative drawing] Pl(j.t> 



